Abstract: Synovitis of the ulnar bursa is associated with tenosynovitis of the flexor tendons. Reported causes include suppurative or tuberculous infection, rheumatoid arthritis, and pigmented villonodular synovitis. Open synovectomy requires extensive soft-tissue dissection and may result in extensive scarring. The purpose of this Technical Note is to describe the technical details of endoscopic synovectomy of the ulnar bursa of the palm of the hand. This minimally invasive approach with small incisions allows aggressive postoperative hand therapy and avoids the complications of tendon adhesions, joint contractures, and hand stiffness.
T he ulnar bursa of the palm envelops the superficial and deep tendons of the little, ring, long, and index fingers. The ulnar bursa communicates with the fifth flexor digitorum tendon sheath in 50% to 80% of cases but usually does not communicate with the other flexor tendon sheaths. 1 Synovitis of the bursa is associated with tenosynovitis of the flexor tendons. Reported causes include suppurative [2] [3] [4] or tuberculous 5 infection, rheumatoid arthritis, 6, 7 and pigmented villonodular synovitis. 8 In the case of the suppurative condition, pus collection results in a vicious circle of infection and an increase in compartmental pressure that reduces perfusion of soft tissues and facilitates spreading of the infection. 9 Suppurative infection of this deep-seated compartment is treated primarily with surgical drainage in association with rest, elevation, and appropriate systemic antibiotic therapy. 10 Biopsy and synovectomy are also indicated for tuberculous infection for planning of chemotherapy. Complete synovectomy is the treatment of choice for pigmented villonodular synovitis. Synovectomy is also indicated for a rheumatologic condition that is resistant to drug treatment. Classically, an operation on the ulnar bursa requires an open approach. 9 This may result in extensive soft-tissue dissection and scarring. Recently, an endoscopic approach to the ulnar bursa has been reported. 11 This minimally invasive approach with small incisions allows aggressive postoperative hand therapy and avoids the complications of tendon adhesions, joint contractures, and hand stiffness. 9, 10 The purpose of this Technical Note is to describe the technical details of endoscopic synovectomy of the ulnar bursa. It is indicated for suppurative or tuberculous infections of the ulnar bursa. It is also indicated for synovitis of the bursa associated with rheumatoid arthritis resistant to drug treatment. It is contraindicated in the case of pigmented villonodular synovitis that extends into the carpal tunnel. An open approach is needed to ensure complete synovectomy. The technique is also contraindicated if there is evidence of compartment syndrome of the hand. Open release is a more appropriate treatment option (Table 1) .
Technique Preoperative Planning and Patient Positioning
Suppurative infection of the ulnar bursa is a surgical emergency, and treatment should not wait for imaging investigations. 2 In a subacute or chronic condition, the pathology can be located with magnetic resonance imaging (Fig 1) . The patient is placed in the supine position with the hand on the side table. An arm tourniquet is applied to provide a bloodless surgical field. Fluid inflow is by gravity, and no arthropump is used. A 2.7-mm 30 arthroscope (Henke Sass Wolf, Tuttlingen, Germany) is used for this procedure.
Portal Placement
Two portals are used for this procedure. The ulnar palmar portal is on the volar side of the fifth metacarpal neck. The first web portal is at the dorsum of the first hand web just lateral to the second metacarpal neck (Fig 2) . This is created with an inside-out technique.
Endoscopic Synovectomy of Ulnar Bursa
A 3-to 4-mm skin incision is made at the ulnar palmar portal. The palmar aponeurosis is also incised in an open manner. The trocar cannula is introduced through the ulnar palmar portal along the palmar surface of the flexor tendons at the level of the metacarpal necks to the first hand web with the thumb abducted. The first web portal is created over the trocar tip. Excessive force should be avoided in advancement of the trocar cannula. This can reduce the risk of injury to the superficial palmar arch. The distally placed portals allow access to the more proximal part of the ulnar bursa, which is funnel shaped. 12 The ulnar palmar portal and the first web portal can be used interchangeably as the viewing and working portals.
The ulnar palmar portal is the viewing portal, and the first web portal is the working portal. The ulnar bursa is identified, and gliding of the flexor tendons inside the bursa can be observed by passive motion of the fingers. The flexor tendon to the index finger can be easily dissected from the bursa because the bursa invaginates the flexor tendon from the ulnar side.
1 Inflamed synovium around this tendon can be resected with an arthroscopic shaver (Dyonics; Smith & Nephew, Andover, MA) through the first web portal. During synovectomy on the ulnar side of the flexor tendon to the index finger, the flexor tendons to the long finger can be seen. Synovectomy can then be performed around these tendons until the flexor tendons to the ring finger are identified.
The arthroscope is switched to the first web portal. Synovectomy around the flexor tendons to the ring finger is performed with a shaver through the ulnar palmar portal. Finally, the flexor tendons to the little finger are identified, and synovectomy around the tendons is performed (Fig 3) . It is important not to dissect toward the palmar aponeurosis to reduce the risk of injury to the superficial palmar arch and digital nerves. This completes synovectomy of the distal portion of the ulnar bursa. This step can also be referred to as "transverse" synovectomy of the ulnar bursa, which is performed across the flexor tendons from the radial to ulnar side.
Proximal Synovectomy
The ulnar palmar and first web portals are interchangeable as the viewing and working portals. Each flexor tendon is traced proximally, and synovectomy around the tendons is performed proximally (Fig 4) . The surgeon should be cautious not to breach the fascia covering the metacarpals and interossei to avoid injury to the deep palmar arch and deep branch of the ulnar nerve. This step is referred to as "longitudinal" synovectomy of the ulnar bursa, which is performed along the flexor tendons.
Confirmation of Complete Synovectomy
Both the ulnar palmar and first web portals can be used as the viewing portal. The flexor tendons are Table 2 ). In the case of infection, a drain is inserted into the operative site through the portals.
Discussion
The transversely aligned ulnar palmar and first web portals allow instrumentation freedom and access to the entire palmar portion of the ulnar bursa. All other deep subfascial spaces of the palm can also be accessed through these 2 portals.
11 This is important if the exact location of suppurative infection of the palm is not certain.
Sequential transverse synovectomy and longitudinal synovectomy allow systematic synovectomy of the ulnar bursa of the palm. Although the portion of the ulnar bursa inside and proximal to the carpal tunnel can be approached with the longitudinally aligned portals for endoscopic carpal tunnel syndrome, 13 we believe open surgery is a safer approach for synovectomy of the carpal tunnel.
The advantages of this arthroscopic technique include better cosmesis, less soft-tissue dissection, less postoperative pain, complete assessment of the subfascial spaces, avoidance of exposed tendons or nerves, adequate synovectomy, and allowance of vigorous hand therapy immediately postoperatively. The potential risks of this procedure include injury to the superficial and deep palmar branches, deep branch of the ulnar nerve, digital nerves, branches of the superficial radial nerve, and flexor tendons, as well as spread of infection among compartments (Table 3) . This is a technically demanding procedure and should be attempted by experienced hand and wrist arthroscopists. The portals are created at the level of the metacarpal necks.
The fascia covering the metacarpals and interossei should not be breached. Dissection of the flexor tendons from the ulnar bursa is performed from the radial to ulnar direction.
Debridement toward the palmar aponeurosis should be avoided.
Transverse synovectomy followed by longitudinal synovectomy allows systematic synovectomy of the ulnar bursa. 
